Objective: to investigate the prevalence and risk factors of diabetes to dementia and its subtypes such as Alzheimer disease (AD) and vascular dementia (VD) among the Chinese elderly population. Methods: among 8,213 Chinese people aged 65 years and older, 1,109 subjects with type 2 diabetes millitus (T2DM) were ascertained by interview and direct glucose testing. All diabetic subjects were initially screened with the "DSM-IV criteria" for dementia and its subtypes. We compared the prevalence of dementia in diabetic patients with that in ordinary subjects, and analyzed the association of the status of diabetes with dementia including AD and VD. Logistic regression was used to assess OR of dementia and its subtypes with T2DM. Results: after a comprehensive geriatric and cognitive assessment, 132 diabetic subjects were diagnosed with all-cause dementia. The prevalence rate for dementia with T2DM was 1.61%. Of demented subjects, 37 subjects had AD, 30 subjects had VD. The prevalence rates for AD with T2DM and VD with T2DM were 4.51% and 3.65%, respectively. In the univariate analyses, among all diabetic subjects, compared with cognitive intactly subjects, the demented subjects, including AD and VD subjects, were older, more female had higher percentage of current smoking, had a greater duration of diabetes, took more frequent use of diabetes medications, and stronger effect of APOE ε4 status. In multivariate logistic regression analyses, variables including age, APOE ε4 allele, duration from onset of diabetes, using oral hypoglycemic agents, HMGCoA reductase (statins) were significantly associated with increased risk for dementia with T2DM (all P < 0.05).
A wealth of population-based studies has shown that type 2 diabetes mellitus (T2DM) is associated with dementia as well as with vascular dementia (VD) [1, 2] and Alzheimer's disease (AD) [3] [4] [5] . But results are not consistent. These different outcomes may be the result of methodological issues. Evidence about risk factors in dementia with T2DM is inconsistent in different countries [6, 7] . On the basis of this, we plan to examine novel risk factors among community-based elderly population in China, determine risk factors for AD and VD in the diabetic elderly.
In March 2010, a cross-sectional study was conducted among the community-dwelling residents aged 65 years and older. By random cluster sampling, 8,213 elderly subjects were selected in the whole Tianjin city, China. Among all of these, 1,109 subjects with T2DM were selected according to World Health Organization recommendations recently modified by the American Diabetes Association's Report of the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus [8] . The patients who received a diagnosis of dementia and its subtypes were required to meet the criteria of DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, fourth edition). All subjects were interviewed to establish their personal profile, SPSS for 13.0 was used for the statistical analysis.
Among 1,109 diabetic subjects, 132 subjects were diagnosed with all-cause dementia. The prevalence rate for dementia with T2DM was 1.61%. Of demented subjects, 37 subjects had AD, 30 subjects had VD. The prevalence rates for AD with T2DM and VD with T2DM were 4.51 and 3.65%, respectively. Results drawn from univariate analyses showed that there were significantly different among total dementia and its two subtypes in the age, sex, percentage of current smoking, duration of diabetes, the effect of the APOE 4 allele, diabetes-specific drugs medications. Compared with cognitive intactly subjects, the subjects with dementia including AD and VD subjects, were older, have a higher percentage of current smoking, have a greater duration of diabetes, took more frequently use of diabetes medications and a stronger effect of the APOE 4 status. All the variables with statistical significance (P < 0.05) in the univariate analyses were introduced into multivariate logistic regression analyses (Table 1) .
Diabetes mellitus is a complex metabolic disorder that is closely associated with other risk factors for dementia, such as demographic and socioeconomic factors, genetic and environmental factors diabetes-specific conditions and drugs. Our results suggest that older persons with T2DM are at an increased risk of dementia and its subtypes. This should be taken into account in caring for older individuals with T2DM. Female sex has been associated with an increased risk of the development of dementia with T2DM. The percentage of female in the AD group was higher than that in the VD group and cognitively intact group, but this association was lost in multivariate analyses. The adverse impact of many risk factors will affect women in particular. We investigated the association of dementia with T2DM and markers of T2DM severity (i.e. duration, treatment type and complications). Risk of dementia in the T2DM elderly increases with duration of diabetes. Over 5 years, the risk of dementia gradually increased from 5 to 41%. T2DM duration may be important in the pathogenesis of cognitive impairment in subjects with T2DM.
A decreased risk of dementia (6%) for diabetic patients taking oral hypoglycaemic agents. Insulin use was associated with a slightly increased, but not statistically significant risk for dementia. The proportion of patients using HMG-CoA reductase inhibitors in this study was 40.8%, similar to the use in the analysis of the Maryland Medicaid database ranged from 44 to 59% [9] . It is important to ascertain whether the reduced risk for dementia is found with all HMG-CoA reductase inhibitors or only certain ones. APOE 4 is a risk factor for atherosclerosis and plays a critical role in lipid metabolism and brain physiology [10] . Among diabetic subjects, Patients with AD or VD have a higher frequency of APOE 4 allele than patients with dementia free. Additional experimental studies are warranted to examine the hypothesis that APOE 4 modifies the risk for AD in individuals with diabetes and that diabetes may directly or indirectly cause neuronal and vessel damage. On the basis of our study, early identification and institution of preventive measures for risk factors predisposing to dementia with T2DM are of high priority.
Key points
• Variables including age, APOE ε4 allele, duration from onset of diabetes, using oral hypoglycaemic agents, HMG-CoA reductase.
• Early identification of preventive measures for risk factors predisposing to dementia with T2DM is of high priority.
• T2DM is associated with dementia and its subtypes among elderly people in the Chinese population. 
